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COMPLETE SPECIFICATION 



Improvements in and relating to Electric Transformers 



We, The British Tnottsoir-HorsTON 
CoMP.unr. Limited, a BritisJi Company 
bavin g its registered office at Crown 
House, Aldwych, London, W.C.2, do 
5 hereby declare the nature of this inven- 
tion and in what manner {he same is to 
be performed, to be particularly described 
and ascertained in and by the following 
statement : — 
10 Our invention relates to bushings for 
electric transformer casings. Metal 
casings for faansformers, particularly of 
the distribution type, are o£ten provided 
with overhanging pockets in the side 
15 walls, the leads from the transformer 
windings being brought out of the casings 
through the insulating bushings extend- 
ing through these pockets and with the 
outer ends of the bushings extending 
20 downwardly from the pockets and adja- 
cent the side walls of the casings. The 
genera] object of the invention is to pro- 
vide an improved construction" and 
arrangement of bushings of this type 
25 which shall be compact and mechanically 
well protected from breakage and which 
will offer effective protection to the trans- 
former from excessive voltages on circuits 
on"uect°d thereto through the bushings. 
30 The invention consists in an electric 
transformer casing having an overhang- 
ing side^ pocket, an insulating bushing 
comprising a tubular portion of insula- 
ting material secured in said pocket with 
35 its lower end directed downwardly there- 
from, a terminal for a •transformer wind- 
ing secured in the lower end of the bush- 
ing with a part projecting downwardly 
therefrom, a flange projecting down- 
40 wardly from the lower end of the bushing 
between the projecting portion of the ter- 
minal and the a rli a cent wall of the trans- 
former casing and means for detachably 
securing . an external conductor to said 
45 projecting portion of the terminal. 

m A further feature of the invention con- 
sists in providing an opening in the side 
of the flange Temote from the transformer 
casing and securing an electrode to the 
50 terminal, said electrode extending 
through the opening in the flange with its 
end spaced from the outer port of the 
pocket to provide a discharge gap. 
The invention will be better understood 
55 from the following description taken in 
[Price I/-] 



connection with the accompanying draw- 
ing in which Fig. 1 is a side view of a 
metal-encased transformer with a bush- 
ing arranged in accordance with the in- 
vention, part of the transformer casing CO 
being broken away to show details ; Pig. 
2 is an enlarged section view of the bush- 
ing with a small adjacent section of the 
transformer casing ; and Kg, 3 is a view 
of the outer end of t3ie bushing, 05 

Like reference characters indicate 
similar parts in the different figures of the 
drawing. 

The transformer 10 shown in the draw- 
ing^ is immeocsed in an insulating liquid 70 
11 in a metal casing 12 having an out- 
wardly projecting side pocket 13. An 
insulating bushing 14, which may be 
formed of porcelain, is secured through an 
opening in the bottom of the pocket 13 by 75 
i clamp 15, a gasket 16 being provided 
to seal the joint between the edge of the 
opening in the pocket 13 and a shoulder 
on the bushing 14. The upper end of 
the bushing 14 is curved inwardly through SQ 
the pocket 13 and into the interior of the 
casing 12. A lead 17 from a winding of 
the transformer 10 extends through the 
bushing to an outside terminal 18 sealed 
through the outer end of the bushing and 85 
provided with a clamp 19 to permit a con- 
ductor 20 of an external circuit to be 
secured to the terminal. 

The metal casing 12 may be and usually 
is at grround potential and the terminal 90 
18, which is often at rather a high poten- 
tial, must be sufficiently spaced from the 
casing to urevpnt an arc between these two 
parts. It is desirable, however, that the 
outer end of the bushing 14 and terminal 95 
18 be as close as possible to the adjacent 
side wall of the casing 12 dn order to 
require no unnecessary floor space and 
also to be mechanically protected as much 
as possible by the overhanging pocket 13. 100 
To secure these advantages .the outer end 
of the bushing 14 is provided with an in- 
tegral flange or wall 21 projecting 
between the terminal 18 and an adjacent 
side wall of the casing 12. This flange 105 
increases considerably the breakdown di*. 
tarice between the terminal and the casing 
and permits the terminal 18, and there- 
fore the outer end of the bushing to be 
positioned close to the casing and under 110 
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the pocket 13 so as to require minimum 
floor space and secure maximum mechiani- 

pocke?° t€Cti<)21 tlie 0TCa *«ig»ff 

5 A metal electrode 22 is secured to the 
terminal 18 and projects away from the 
casing 12 through an opening 23 in -the 
;nde of ifee fange 21 opposite the casing. 
The outer end of the electrode 22 may be 
10 curved unwardly toward the adjacent 
outer porhon of the pocket 13. The ex- 
ternal lead 20 may also pass from the ter- 
minal 18 through the opening 28" in the 
flan<ge 21. 
The outer end of the bushing 14 with 

Xf^f^^i 8 I^jecfa Mow the level 
of the insulating hquid iu the casing 12 
and if a* arc should' occur between the 
terminal 18 and the adjacent side wall of 
the casing 12 a hole might he burned in 
the casing ; wall with serious results. Con- 
sideiaWe liquid would escape and this 
liquid ib usually highly inflammable and 
especially so when at the operating tern- 
25 peratuxe of the transformer. The arc 
very probably would ignite the edcapinff 
liquid and a serious fee would (result The 
outer end of the electrode 22 should con- 
sequently be spaced sufficiently near the 
outer part of the pocket 13 to provide a 
preferential breakdown pafh if or any 'arc 
due to excessive voltage of the terminal 
18 such as might result from lightning 
or other surge reaching the tettniaal by 
35 m? y of tlle ^t^raal circuit conductor 20 
The outer portion of the pocket 13 is 
above the level of the liquid in the casing 
12 so that if a hole is burned in the pocket 
. n ¥ ?y *P a jc> *o liquid can escape. It is 
40 desirable of -course that the voltage neces- 
sary to start an arc between the electrode 
23 and the pocket 13 be less than that 
- which miffht cause damage to th#» trap?- 
former 10 and its windings so that the 
45 transformer is protected from electrical 
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disturbances in the external 
which it ds connected. 

Having now particularly described and 
ascertained the nature of our said inven- 
tion, and in what manner the same is to 
be performed, we declare that what we 
claim is :— * 

1- An electric tnaaisformer casino 
having an overhanging side pocket, an" 
insulating comprising a tubular 

portion of insulating material secured in 

^L^f^l t}li l aloyreieRi dieted 
downwardly therefrom, a terminal for a 
transf prmer winding secured in the lower 
£££ ji ^ a part projecting 

downwardly therefrom, a fcange proiecf 
mg downwardly from the lower end of the 
bushing between the projecting portion 
^! ter ° unal adjacent wall of 

the transformer casing and means for 
t • t ^ ahl ^. se 2 u, i J1 firaii # external conductor 
to said projecting portion of the terminal. 

. insulating bushing according to 
Olaun 1 in which the flange is provided 
with an opening in its side Temote from 
the transformer casing and an electrode 
is secured to the terminal said electrode 
extending through the opening in the 
flange with its end spaced from the outer 
part of the pocket to provide a discharge 
gap. 

3. Art electric .transformer casing pro- 
vided with a bushing according to Ckim 2 
and confining an msulatingliquid with 
its level between that of the terminal and 
thai of the outer part of the pocket. 

4. An electric transformer easing pro- 
vided with an insulating bushing sub- 
stantially as hereinbefore described with 
reference to the accompanying drawings. 

Dated this 30th day of October 1935 
A. S. CAOHEMAILLE, 
Grown Bouse, Aldwych, London, 
W.C.2, 

Agents for the Applicants. 
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